Effective secondary prevention of HIV infections requires knowledge about changes in sexual behaviors after diagnosis among people living with HIV (PLHIV), yet there is a dearth of literature assessing gender-specific patterns and correlates of such changes among heterosexual PLHIV in China. Data used in the current study were derived from a cross-sectional survey conducted from 2012 to 2013 among 1212 heterosexual sexually active PLHIV in Guangxi, China. Most participants reduced sexual frequency (71.2%), reduced or maintained the same number of sexual partners (96.6%), and increased or maintained same frequencies of condom use (80.6%). Gender difference was found in changes in sexual frequency, but not in the number of sexual partners or condom use. For males, decrease in sexual frequency was associated with having no desire to have children (OR = 2.03, 95% CI 1.20, 3.44), being virally suppressed (OR = 0.27, 95% CI 0.079, 0.94), and social support (OR = 1.44, 95% CI 1.06, 1.96). Health promoting behaviors in condom use (i.e., increased or maintained same frequencies of condom use) for males was associated with being 45 years of age or older (OR = 0.35, 95% CI 0.21, 0.61), having an HIVnegative main partner (OR = 1.80, 95% CI 1.11, 2.92), and physical health-related quality of life (OR = 1.02, 95% CI 1.00, 1.04). For females, decrease in sexual frequency was associated with having no desire to have children (OR = 1.58, 95% CI 1.01, 2.47). Health promoting behaviors in condom use for females was associated with having an HIV-negative main partner (OR = 3.24, 95% CI 1.63, 6.45) and social support (OR = 0.75, 95% CI 0.57, 0.99).
Background
According to the 2015 China AIDS Response Progress Report (UNAIDS & NHFPC, 2015) , the percentage of heterosexual HIV transmissions among the newly diagnosed cases had increased from 30.6% in 2006 to 66.4% in 2014, underscoring the importance of HIV prevention strategies targeting sexual behaviors among heterosexual populations.
Literature showed that heterosexual PLHIV tend to adopt safer sex behaviors after HIV diagnosis (Bernier et al., 2016; Lin et al., 2013; Venkatesh et al., 2011; Zhou et al., 2016) . Despite emerging data showing gender differences in sexual behavior changes after HIV diagnosis (Bernier et al., 2016; Lin et al., 2013; Weinhardt, 2005) , few have explored gender specific correlates of such changes. The current study aims to identify gender-specific patterns and correlates of changes in sexual behaviors after HIV diagnosis among heterosexual PLHIV in China.
Methods

Participants
Data were derived from a cross-sectional survey conducted between 2012 and 2013 in the Guangxi Autonomous Region ("Guangxi") of China (Qiao et al., 2015) . Twelve cities/counties with the largest cumulative number of reported HIV/AIDS cases were selected. Approximately 10% of the patients at each site were randomly sampled, and a total of 3002 patients (about 90% of those contacted) participated in the survey. The survey was administered by trained research staff in offices of local CDC or HIV clinics. The study received approval from the Institutional Review Boards at the Wayne State University in the U.S and Guangxi CDC in China. Each participant received a small gift equivalent to five U.S dollars after completing the interview.
Among the 2987 participants who completed the survey, 250 were diagnosed within the past 6 months, who were excluded from data analysis to ensure that the patterns of sexual behavior change can be assessed for a minimum of 6 months post-diagnosis. A total of 1428 participants reporting being sexually active during the past 6 months. The current study was based on data from 1212 (88.5%) participants who self-reported as heterosexual (i.e., having sex only with partners of opposite sex).
Measures
Current Sexual behaviors in the past 6 months were inquired in terms of sexual frequency, number of sexual partners, and condom use. Consistent condom use was defined as always using condoms during sex.
Changes in sexual behaviors after HIV diagnosis were assessed (i.e., "more", "no change", or "less/fewer") for each of the three sexual behaviors (sexual frequency, the number of sexual partners, and condom use). Based on the responses to both the "current behaviors" and "changes in these behaviors", we categorized the changes in number of sexual partners and condom use as either "health promoting" (i.e., those that potentially reduce risk of viral transmission) or "health compromising" (i.e., those that potentially pose risk of viral transmission). Specifically, health promoting behaviors included reporting fewer partners (or continued having single partner), or more condom use (or maintained consistent condom use) after HIV diagnosis; while health compromising behaviors included reporting more partners (or continued having multiple partners), or less condom use (or continued using condoms inconsistently).
Correlates of sexual behavior change. Demographic, clinical, and psychosocial correlates were measured. A summary of psychosocial scales was presented in Table  1 . Physical health-related quality of life was measured using the physical health summary (QOL-PHS) score calculated from the Medical Outcomes Study HIV Health Survey (MOS-HIV) following the instructions provided by Wu, Revicki, Jacobson, and Malitz (1997) . Hazardous drinking was defined using gender-specific cutoffs provided by Bush, Kivlahan, McDonell, Fihn, and Bradley (1998) .
Analysis
We compared gender differences in the distribution of correlates and patterns of changes in each sexual behavior. For changes in sexual frequency, comparison was made between those who reduced sexual frequency versus those who did not. For the other two sexual behaviors, comparison was made between those who reported health promoting behaviors versus those who did not. Bivariate analysis was conducted to identify correlates of decrease in sexual frequency and health promoting behaviors in condom use (not for health promoting behaviors in the number of sexual partners as data were highly skewed). Multiple logistic regressions were further conducted including correlates associated with each sexual behavior change in bivariate analysis at p < .20. All data analyses were performed using Stata 13.0 (College Station, Texas).
Results
Sample characteristics
Distribution of demographic, clinical, and psychosocial correlates were shown in Table 2 . The mean age was 38.5 years old (SD = 9.6 years), and 70.7% were of Han ethnicity (the largest ethnic group in China). Over one 
Patterns of post-diagnosis changes in sexual behaviors
The patterns of changes in sexual behaviors after HIV diagnosis were shown in Table 3 . Most participants (856; 71.2%) reduced sexual frequency, while others increased (10; 0.8%) or maintained (336; 28.0%) the sexual frequency. Gender difference was statistically significant (p < 0.001).
For changes in number of sexual partners, most (1164; 96.6%) had health promoting behaviors either by having fewer sexual partners (409; 33.9%) or maintaining single sexual partner (755; 62.7%). The remaining participants (41; 3.4%) were engaged in health compromising behaviors either by having more partners (9; 0.7%) or maintaining multiple sexual partners (32; 2.7%). No gender difference was found (p = 0.148).
For changes in condom use, most (963; 80.6%) had health promoting behaviors either by increasing condom use (896; 75.0%) or by maintaining consistent condom use (67; 5.6%). Still, 232(19.4%) participants were engaged in health compromising behaviors either by reducing condom use (55; 4.6%) or keeping inconsistent condom use (177; 14.8%). No gender difference was found (p = 0.170).
Multiple logistic regression results
Correlates significantly associated with at least one of the changes in sexual behaviors were shown in Table 2 . For males, decrease in sexual frequency was associated with having no desire to have children (OR = 2.03, 95% CI 1.20, 3.44), being virally suppressed (OR = 0.27, 95% CI 0.079, 0.94), and social support (OR = 1.44, 95% CI 1.06, 1.96). Health promoting behaviors in condom use for males was associated with being 45 years of age or older (OR = 0.35, 95% CI 0.21, 0.61), having an HIV-negative main partner (OR = 1.80, 95% CI 1.11, 2.92), and QOL-PHS (OR = 1.02, 95% CI 1.00, 1.04). For females, decrease in sexual frequency was associated with having no desire to have children (OR = 1.58, 95% CI 1.01, 2.47). Health promoting behaviors in condom use for females was associated with having an HIVnegative main partner (OR = 3.24, 95% CI 1.63, 6.45) and social support (OR = 0.75, 95% CI 0.57, 0.99).
Discussion
In our study, most participants reported decrease in sexual frequency and health promoting behaviors in the number of sexual partners and condom use after HIV diagnosis. Males were more likely to reduce sexual frequency, while no gender difference was detected for number of sexual partners and condom use. Both genders shared some correlates of sexual behavior change after HIV diagnosis. Having no desire to have children was associated with decrease in sexual frequency for both genders, highlighting the importance of incorporating reproductive needs of heterosexual PLHIV in HIV prevention interventions. For both genders, health promoting behaviors in condom use were more likely to happen when the main partner was HIV negative, but not when the main partner's HIV status was unknown. One possible explanation was that negotiating condom use with sexual partners of unknown HIV status was difficult especially without disclosing one's own HIV status (Ayoola et al., 2014; Nebié et al., 2001) .
Noticeably, social support was negatively associated with health promoting behaviors in condom use for females. One possible explanation was that women may depend on sexual partners for tangible and emotional support therefore were more likely to engage in unprotected sex (Dixon, Antoni, Peters, & Saul, 2001; Sobo, 1995) . There are some limitations in our study that need to be considered in interpreting the findings. First, the assessment of behavioral changes might not be accurate based on the self-report data. Second, we were not able to comprehensively assess the relationship between time since diagnosis and sexual behavior changes as participants diagnosed within the past 6 months were excluded. Thirdly, information on some key aspects of sexual behaviors such as partner type (main vs. casual) was not available.
Our findings suggest several key implications. First, high level engagement in health promoting behaviors after HIV diagnosis highlights the importance of maximizing the uptake of early HIV diagnosis. Second, gender difference in correlates of sexual behavior change calls for gender-sensitive interventions to reduce heterosexual HIV transmission. Still, the small number of PLHIV who engage in health compromising behaviors after diagnosis may be a key population that drives the epidemic. Further studies are needed to understand the characteristics of this key population to develop prevention interventions tailored to their needs.
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